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CPT Data Analysis Summary 
 
The coefficient of consolidation in the horizontal direction (ch) was determined using the 
chart proposed by Roberston et al. (1992). Robertson et al. (1992) had reviewed 
dissipation data from piezocone tests and compared these with values obtained in the 
lab or field. In order to use the chart proposed by Robertson et al. (1992) the time to 
reach U50 is determined in minutes. This value is a function of the pore pressure 
measured at the start of the dissipation test (Push pore pressure) and the location of the 
static groundwater table (hydrostatic pressure). In order to accurately predict the static 
groundwater level, piezometer data taken from the nearest piezometers was used. In 
some cases, the dissipation tests were run long enough for the to reach hydrostatic 
pressure. When this occurred, the depth to the groundwater table was determined using 
the hydrostatic pressure measured during the dissipation test. The time to reach U50 (t50) 
was then determined and used to determine ch. It should be noted that the chart 
provided by Robertson et al. (1992) provides an upper and lower bound for ch values. As 
such the ch value presented on the graph is the average of the upper and lower bound ch 
values determined using the chart. 
 
The hydraulic conductivity in the horizontal direction (kh) is determined in a similar 
fashion using the chart proposed by Robertson et al. (1992). Once again, a lower and 
upper value of kh is determined using t50, and an average kh value is presented. In this 
case, the relationship between kh values in laboratory and field tests, and t50 is not as 
good as that observed between ch and t50. This is reflected in the difference in kh 
estimates (which is approximately 1.5 orders of magnitude). As such it is typically 
recommended that the kh values obtained from dissipation tests be only used as a guide. 
 
Soil parameters (angle of friction, N60, and su) were determined using empirical 
correlations provided in the literature (and as presented by Lunne et al. 1997). These 
empirical relationships were determined using various natural soils. It should be noted 
that bottom ash and fly ash were not part of the data sets used to determine these 
relationships. As such these values should be used as a guide until enough empirical 
data can be used to very that these relationships apply for bottom ash and fly ash. 
 
Robertson, P.K., Sully, J.P., Woeller, D.J., Lunne. T., Powell, J.J.M., and Gillespie, D.G. 
(1992b) “Estimating coefficient of consolidation from piezocone tests” Canadian 
Geotechnical Journal, 29 (4), 551-557 
Robertson, P.K., Woeller, D.J., and Finn, W.D.L. (1992) “Seismic cone penetration test 
for evaluating liquefaction potential under cyclic loading” Canadian Geotechnical 
Journal, 29 (4), 686-695 
Lunne, T., Robertson, P.K., and Powell, J.J.M. (1997) “Cone Penetration Testing in 
Geotechnical Engineering”, E&FN Spon, New York, NY 
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SCPTu DISSIPATION RESULTS
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SCPTu Results
SCPTu N60 Values
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SCPTu RESULTS
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SCPTu RESULTS

Undrained Shear Strength, Su
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Elevation: 655.00 ft Test Date: July 30, 2009

SCPTu Start Elevation: 655.00 ft Project No. 175569036

Groundwater Elevation: 641.50 ft

Client: TVA
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Coefficient of Consolidation
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Coefficient of Consolidation
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation

t50

15

20

25

30

35

40

P
re

s
s
u

re
 (

p
s
i)

Depth of Test = 32.6 ft

Push Pore Pressure = 37.4 psi

Static Groundwater Pressure = 8.3 psi

Pore Pressure, U50 = 22.8 psi

cv = 19.1 in2/min
kv = 3.3 x 10-6 ft/s

Stantec Consulting 
Inc.

C:\anderson\CPT11.xlsm

33

Project No. 175569036

CPT11

t50

0

5

10

15

20

25

30

35

40

0 1 10 100 1000 10000

P
re

s
s
u

re
 (

p
s
i)

Time (s)

Depth of Test = 32.6 ft

Push Pore Pressure = 37.4 psi

Static Groundwater Pressure = 8.3 psi

Pore Pressure, U50 = 22.8 psi

t50 = 2.5 s = 0.04 min

ch = 2.3 x 101 in2/min
(t50 chart from CPT Application Guide)

kh = 4.0 x 10-6 ft/s

Assumed kh/kv = 1.2

cv = 19.1 in2/min
kv = 3.3 x 10-6 ft/s

Stantec Consulting 
Inc.

C:\anderson\CPT11.xlsm

Appendix G-42 of 83



SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based 
on the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su

630.0

635.0

640.0

645.0

650.0

655.0

0 10 20 30 40 50 60 70 80 90 100

G
e
o

d
e
ti

c
 E

le
v

a
ti

o
n

 (
ft

)

Undrained Shear Strength, Su (psi)

C:\anderson\CPT11.xlsm

Project No. 175569036

CPT11

600.0

605.0

610.0

615.0

620.0

625.0

630.0

635.0

640.0

645.0

650.0

655.0

0 10 20 30 40 50 60 70 80 90 100

G
e
o

d
e
ti

c
 E

le
v

a
ti

o
n

 (
ft

)

Undrained Shear Strength, Su (psi)

Nkt = 10

Shear Vane Results

C:\anderson\CPT11.xlsm Appendix G-46 of 83



Elevation: 629.00 ft Test Date: July 30, 2009

SCPTu Start Elevation: 621.00 ft Project No. 175569036

Groundwater Elevation: 629.00 ft

Client: TVA

Project: Widows Creek Main Gypsum Stack

Soil

Profile
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Coefficient of Consolidation
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based 
on the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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Elevation: 655.00 ft Test Date: July 30, 2009

SCPTu Start Elevation: 655.00 ft Project No. 175569036

Groundwater Elevation: 639.00 ft

Client: TVA

Project: Widows Creek Main Gypsum Stack
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SCPTu DISSIPATION RESULTS
Coefficient of Consolidation
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Coefficient of Consolidation
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SCPTu Results
SCPTu N60 Values
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N60 = Equivalent SPT N-value normalized to a 
60% energy level

The correlation from SCPTu data to equivalent SPT N60 values is based 
on the Jefferies and Davies (1993) approach.  
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SCPTu RESULTS

Effective Angle of Internal Friction
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SCPTu RESULTS

Undrained Shear Strength, Su
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SLUG TEST SB-29

Data Set:  V:\...\SB-29_1.aqt
Date:  10/21/09 Time:  10:39:15

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-29
Test Date:  3/10/09

AQUIFER DATA

Saturated Thickness:  9.88 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (SB-29)

Initial Displacement:  5.513 ft Static Water Column Height:  2.38 ft
Total Well Penetration Depth:  2.38 ft Screen Length:  2. ft
Casing Radius:  0.03125 ft Well Radius:  0.03125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001482 cm/sec y0 = 5.348 ft Appendix G-60 of 83
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SLUG TEST SB-35

Data Set:  V:\...\SB-35_1.aqt
Date:  10/21/09 Time:  10:39:23

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-35
Test Date:  3/10/09

AQUIFER DATA

Saturated Thickness:  11.18 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (SB-35)

Initial Displacement:  7.59 ft Static Water Column Height:  8.48 ft
Total Well Penetration Depth:  10.48 ft Screen Length:  2. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0004961 cm/sec y0 = 6.968 ft Appendix G-61 of 83
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SLUG TEST SB-45U

Data Set:  V:\...\SB-45U_1.aqt
Date:  10/21/09 Time:  10:39:48

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-45U
Test Date:  3/9/09

AQUIFER DATA

Saturated Thickness:  26.3 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (New Well)

Initial Displacement:  3.02 ft Static Water Column Height:  0. ft
Total Well Penetration Depth:  2. ft Screen Length:  2. ft
Casing Radius:  0.03125 ft Well Radius:  0.03125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001977 cm/sec y0 = 1.231 ft Appendix G-62 of 83
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SLUG TEST SB-48L

Data Set:  V:\...\SB-48L_1.aqt
Date:  10/21/09 Time:  10:40:17

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-48L
Test Date:  3/9/09

AQUIFER DATA

Saturated Thickness:  30.44 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (SB-48L)

Initial Displacement:  14.72 ft Static Water Column Height:  26.44 ft
Total Well Penetration Depth:  26.44 ft Screen Length:  2. ft
Casing Radius:  0.03125 ft Well Radius:  0.03125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0003062 cm/sec y0 = 3.064 ft Appendix G-63 of 83
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SLUG TEST SB-48U

Data Set:  V:\...\SB-48U_1.aqt
Date:  10/21/09 Time:  10:39:55

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-48U
Test Date:  3/9/09

AQUIFER DATA

Saturated Thickness:  36.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (New Well)

Initial Displacement:  1.22 ft Static Water Column Height:  0. ft
Total Well Penetration Depth:  2. ft Screen Length:  2. ft
Casing Radius:  0.03125 ft Well Radius:  0.03125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001313 cm/sec y0 = 0.5525 ft Appendix G-64 of 83
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SLUG TEST SB-28

Data Set:  V:\...\SB-28_1.aqt
Date:  10/21/09 Time:  10:31:42

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-28
Test Date:  3/10/09

AQUIFER DATA

Saturated Thickness:  32.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA (SB-28)

Initial Displacement:  12.59 ft Static Water Column Height:  19.44 ft
Total Well Penetration Depth:  19.44 ft Screen Length:  2. ft
Casing Radius:  0.03125 ft Well Radius:  0.03125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0002021 cm/sec y0 = 12.81 ft Appendix G-66 of 83



0. 1. 2. 3. 4. 5.
0.1

1.

10.

Time (min)

D
is
p
la
c
e
m
e
n
t 
(f
t)

SLUG TEST SB-32

Data Set:  V:\...\SB-32.aqt
Date:  10/21/09 Time:  10:32:28

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-32
Test Date:  3/10/09

AQUIFER DATA

Saturated Thickness:  13.85 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (SB-32)

Initial Displacement:  5.553 ft Static Water Column Height:  4.85 ft
Total Well Penetration Depth:  6.85 ft Screen Length:  2. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0005141 cm/sec y0 = 4.466 ft Appendix G-67 of 83
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SLUG TEST SB-33

Data Set:  V:\...\SB-33.aqt
Date:  10/21/09 Time:  10:33:02

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-33
Test Date:  3/10/09

AQUIFER DATA

Saturated Thickness:  11.24 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (SB-33)

Initial Displacement:  6.979 ft Static Water Column Height:  9.74 ft
Total Well Penetration Depth:  9.74 ft Screen Length:  2. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0002509 cm/sec y0 = 7.148 ft Appendix G-68 of 83
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SLUG TEST SB-39

Data Set:  V:\...\SB-39.aqt
Date:  10/21/09 Time:  10:33:28

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-39
Test Date:  3/9/09

AQUIFER DATA

Saturated Thickness:  29.38 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (SB-39)

Initial Displacement:  7.25 ft Static Water Column Height:  24.68 ft
Total Well Penetration Depth:  24.68 ft Screen Length:  2. ft
Casing Radius:  0.03125 ft Well Radius:  0.03125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 3.426E-5 cm/sec y0 = 6.865 ft Appendix G-69 of 83
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SLUG TEST SB-42

Data Set:  V:\...\SB-42.aqt
Date:  10/21/09 Time:  10:33:43

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-42
Test Date:  3/9/09

AQUIFER DATA

Saturated Thickness:  36.93 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (SB-42)

Initial Displacement:  10.59 ft Static Water Column Height:  18.43 ft
Total Well Penetration Depth:  18.43 ft Screen Length:  2. ft
Casing Radius:  0.0417 ft Well Radius:  0.0417 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0002341 cm/sec y0 = 11.65 ft Appendix G-70 of 83
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SLUG TEST SB-43

Data Set:  V:\...\SB-43.aqt
Date:  10/21/09 Time:  10:34:08

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-43
Test Date:  3/9/09

AQUIFER DATA

Saturated Thickness:  31.22 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (SB-43)

Initial Displacement:  9.006 ft Static Water Column Height:  30.22 ft
Total Well Penetration Depth:  30.22 ft Screen Length:  2. ft
Casing Radius:  0.03125 ft Well Radius:  0.03125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001259 cm/sec y0 = 10.07 ft Appendix G-71 of 83
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SLUG TEST SB-45L

Data Set:  V:\...\SB-45L.aqt
Date:  10/21/09 Time:  10:34:22

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-45L
Test Date:  3/9/09

AQUIFER DATA

Saturated Thickness:  22.5 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (SB-45L)

Initial Displacement:  13.82 ft Static Water Column Height:  21.2 ft
Total Well Penetration Depth:  21.2 ft Screen Length:  2. ft
Casing Radius:  0.03125 ft Well Radius:  0.03125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.000184 cm/sec y0 = 1.682 ft Appendix G-72 of 83
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SLUG TEST SB-49

Data Set:  V:\...\SB-49.aqt
Date:  10/21/09 Time:  10:34:43

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-49
Test Date:  3/9/09

AQUIFER DATA

Saturated Thickness:  24.21 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (SB-49)

Initial Displacement:  6.12 ft Static Water Column Height:  21.71 ft
Total Well Penetration Depth:  21.71 ft Screen Length:  2. ft
Casing Radius:  0.03125 ft Well Radius:  0.03125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001473 cm/sec y0 = 4.708 ft Appendix G-73 of 83
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SLUG TEST SB-50L

Data Set:  V:\...\SB-50L.aqt
Date:  10/21/09 Time:  10:35:09

PROJECT INFORMATION

Company:  Stantec
Client:  TVA
Project:  171468118
Location:  Widows Creek
Test Well:  SB-50L
Test Date:  3/9/09

AQUIFER DATA

Saturated Thickness:  20.9 ft Anisotropy Ratio (Kz/Kr):  0.33

WELL DATA (New Well)

Initial Displacement:  10.26 ft Static Water Column Height:  18.9 ft
Total Well Penetration Depth:  18.9 ft Screen Length:  2. ft
Casing Radius:  0.03125 ft Well Radius:  0.03125 ft

SOLUTION

Aquifer Model:  Unconfined Solution Method:  Bouwer-Rice

K  = 0.0001322 cm/sec y0 = 4.696 ft Appendix G-74 of 83
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